A nuclear DNA ligaae activity from immature chicken erythrocytea, and to a leaser extent T4-induced DNA ligaae, can join coheaive-enda ( 
For two-dimensional electrophoresis, 3 nn-wide strips were cut from tracks of the first dimension gel run in 0.5xTBE. The strips were soaked in excess 30 mM NaOH, 2 mM EDTA for 1 h and glued to the top of a 0.9 5 agarose gel made in 30 raM NaCl, 2 mM EDTA. The electrode buffer for the second dimension (30 raM NaOH, 2 mM EDTA) waa re-circulated during electrophoresis.
Before autoradiography, the gels were treated for lh with ice-cold 5 % trichloroacetic acid and dried. Kodak XAR-5 films were exposed at -80 °C.
DNA concentrations were determined by fluoriraetry (17).

RESULTS
Nuclear chicken liqaae
The immature chicken erythrocyte containa a ligase activity that can be Digestion with Avail or Raal (Fig. 3A and 38, lanes 3-5) indicatea that most dimers are refractory to both restriction nucleases.
Rsal did cleave, however, the triraers (Fig. 38, lanes 4 and 5) . This is expected since these molecules must necessarily be the product of a blunt-end and a protruding-end (Fig. 3A) or a T/T (Fig. 3B) mismatch. That this is the case, is shown in Fig. 4 (A and D) . For these analyses, the respective products of ligation were digested with R3 (AceI or Fig.   4C, lanes 1 and 4 (CCC) ; the identity of the CCC moleculea was verified by their change in electrophoretic mobility, relative to that of linear dimera, in neutral or alkaline gels (not shown), and the resistance of the label to alkaline phosphatase treatment (Fig. 4C, cf. lanes 1 and 4) ). The results also indicate that Avail, as opposed to BstEIl (see above), is not able to cleave the niamatched sequences (Fig. 3 lanes 3) . Since most restriction nucleaaea require a duplex substrate, the inactivity of Avail could also be due to the presence of nicks in the ligated dimera. However, analysis by 2-dimensional gel electrophoreais of the products of digestion (Fig. 4E) (Fig. 5, cf. lanes 3 and 4) . In the case of the Ddel-Nael fragment, the persistence of the triraer band after Nael (R2) digestion (Fig. 5A, lanes 4 and 5) However, the ligated fragments were completely refractory to BstNI digestion (Fig. 6A and 6B, lanes 2) , and only partially sensitive to Rsal (R2) digestion (lanes 3 and 4) . The nature of the resistant products generated by T4 DNA ligase (Fig. 6, C and D) and the chicken ligase (Fig. 6, C Fig. 6, D and D' ).
When presented with equiraolar amounts of perfectly matching
If ligation of the head-to-tail molecules occurs through the protruding strands, it can be predicted that the joining event will produce gapped molecules. Two-dimensional gel electrophoresis of the ligated fragments suggests that this is, indeed, the case (Fig. 6E) . Clearly, an important proportion of the diners, and even more of the trimers and tetramers (cf. 
